Abstract. Supply of sustainable clean water is an activity that must be carried out towards smart cities. Nevertheless, the availability of water is decreasing both in quality and quantity. Wastewater including domestic wastewater is a potential source that can be reused as clean water supply dealing with water scarcity. This is due to domestic wastewater is produced continuously in large amount. In addition, reuse can reduce the total cost of handling wastewater. One modern technology that can be used for domestic wastewater treatment is membrane technology. Characteristics, various types, advantages, disadvantages, and challenges of membrane technology for domestic wastewater were discussed. This paper presents a review of domestic wastewater reuse by using membrane technology. More specifically this paper discusses domestic wastewater.
Introduction
Nowadays water is becoming scarcer in parts of some industrialized countries and also in developing countries. By 2025, it is estimated that the world will use around 30% more water than in 2000 [1] One potential approach to overcome water scarcity is the use of water recycling technology to recover fresh water from wastewater. It should be noted that even wastewater more than 90% is water.
All water users produce wastewater with waterborne sanitation systems [2] . The main sources of water pollution are domestic wastewater [3] . On the one hand, domestic wastewater contains pathogens that can cause disease spread when it is not managed properly [2] . On the other hand, untreated domestic wastewater could generate a problem of environmental deterioration in rivers, lakes and other public water bodies [4] .
Wastewater treatment technologies are applied to meet the highest levels of water quality required by industry or environment. However, the effluents from municipal wastewater treatment plant often fail to meet the national standard for effluent quality [5] . In recent decades, membrane technology has [6] [7] . Many advantages of membrane technology are it is used small land, without chemicals, produce high-quality effluents, easy operation [8] . Nevertheless, few review studies discuss the use of membrane technologies for recovering domestic wastewater treatment. Therefore, this article aims to reviews various types of membrane technology for domestic wastewater treatment along with its advantages and disadvantages.
Result and Discussion

Domestic Wastewater Characteristics
Domestic wastewater is defined as wastewater from household activities including bathing, washing, and toilet, originating from settlements or other sources, i.e., restaurants, lavatory, kitchen, offices, commercial establishments, hotels, apartments, dormitories, hospitals, and industry [2] . Domestic wastewater effluent becomes the main contributor to diverse water pollution [9] . Even today, it is still disposed to drainage, river, or lake without proper treatment before [10] . In fact, domestic wastewater contains pathogens that are harmful to human health. In the year 2001, a study obtained from the Ministry of Health in Oman indicated that there were 728 deaths caused by water contamination [11] [12] . Therefore, based on this fact wastewater treatment is urgently needed before discharging to the environment [13] [14] .
The availability of domestic wastewater will always be abundant as long as there are humans in this world. The amount and type of wastewater produced in households are influenced by the behavior, lifestyle, and standard of living of the inhabitants as well as the technical and juridical framework by which people are surrounded [15] . The quantity of wastewater varied over time, and it was ranging from 39.61 to 49.93 L/p/d, while the quantity of black water and gray water were 20.38 L/p/d and 23.26 L/p/d respectively [16] .
More specifically domestic wastewater contains high concentrations of nutrient and organic matter [16] . The characteristics of domestic wastewater are specifically represented by some physicochemical parameters, such as biochemical oxygen demand (BOD), chemical oxygen demand (COD), total dissolved solids (TDS), pH, total suspended solids (TSS), dissolved oxygen (DO), total nitrogen (TN), phosphate, and potassium [17] . The other minority substances of domestic wastewater are toxic material, metal, bacteria, and detergent [18] [19] . Some domestic wastewater characteristics are shown in Table 1 . • Combination of Biophysical Membrane.
Physical processes achieve substantial clarification of water. As such, they are reasonably effective in decreasing the organic pollutant load of grey water before being reused. Simple filtration based on fibrous or granular depth filters presents no absolute barrier to suspended matter. Physical methods first developed from deep sand filter to membrane filtration [24] . Therefore, biological treatment is required to remove biodegradable material especially for systems that deal with large distribution networks such as hotels or community-based recycling schemes. Biological and physical treatment are combined into a membrane bioreactor (MBR) which arrange to submerge and side stream to guarantee a reduction in organic contamination [25] .
• Anaerobic Membrane Bioreactor Anaerobic membrane bioreactor (AnMBR) is a combination of membrane modules with anaerobic bioreactor. The AnMBR has the potential to be a more sustainable wastewater treatment technology than conventional processes because of its low requirements for energy and nutrients, low sludge production and the potential to generate methane of the anaerobic process [26] . Membrane fouling in AnMBRs has been found to be affected by the mixed liquor composition that consists of a complex mixture of materials in suspended and colloidal forms. The suspended materials, as measured by TSS, have been identified as a key factor in membrane fouling [27] [28] . Hence, it could be expected that the cake layer fouling might be mitigated by reducing the concentrations of TSS. The materials that are present in a colloidal form, as represented by colloidal COD, have also been reported to be significant contributors to fouling in MBRs and AnMBRs [24, 27, 29] .
• Aerobic Membrane Bioreactors (Ae-MBRs)
Aerobic membrane bioreactors (Ae-MBRs) are more effective to the conventional process for wastewater treatment due to good biochemical oxygen demand (BOD) removal and the lack of a need for a secondary clarifier. The advantages of Ae-MBRs include the ability to obtain a high mixed liquor suspended solids (MLSS) concentration in the reactor [30] . Stability of performance during fluctuations in flow and organic loading, low excess sludge production, and relatively short hydraulic retention times [31] [32] . However, a major disadvantage of Ae-MBRs should be conducted frequent membrane cleaning to avoid excessive membrane fouling [32] . The energy demands of all aeration systems, including Ae-MBRs and activated sludge, are also high compared to those needed for anaerobic treatment techniques [33] .
• Anaerobic fluidized bed membrane bioreactor (AFMBR)
The AFMBR has primarily been used as the secondary treatment reactor to treat the effluent from several different types. The effluent can contain high concentrations of dissolved methane which must be removed before discharge to avoid release to the atmosphere [34] .
• Anaerobic Dynamic Membrane Bioreactor (An-DMBR)
The An-DMBR is combination of an anaerobic treatment process and membrane filtration technology in a flat sheet membrane. Under the gravity-driven mode, the flux and effluent turbidity in AnDMBRs generally present a multistage variation tendency (rapid initial decline followed by a slow decrease) [35] . The control of DM layer fouling was noticed to be the most important issue, followed the toxicity effect caused by potential inhibition substances (such as high concentrations of ammonia and VFAs) [36] .
• Ultrafiltration combined Ozone This application is for domestic laundry wastewater reclamation and reuse. Ozone was incorporated into an ultra filtration system to produce higher quality reclaimed water from domestic laundry wastewater [37] . The amount of methylene blue active substance (MBAS), builder and other oily substances in the wastewater could cause the COD concentration, and depending on laundry working mode, the wastewater quality was varied. In this study, synthetic and domestic laundry wastewater was used. Bhattacharyya et al., (1973) [38] reported that normal laundry wastewater consisted of surfactant, carboxyl methyl cellulose (CMC), vegetable oil, Ca, P, SiO3 2-, bleach and soil. Permeate flux could be effectively maintained by ozonation. Ozone was estimated to be effective to control the membrane fouling by the increased organic degradation.
• Reverse Osmosis (RO)
Application of RO membrane is for treatment of municipal wastewater. Ultrafiltration (UF) and microfiltration (MF) membranes can produce feed water of significantly better quality than the conventional pre-treatment process, which consists of lime clarification, followed by media and cartridge filtration [39] . Membrane fouling encountered in wastewater reclamation systems is related to the quality of the feed water and the nature of membrane polymer, designated as composite fouling [40] . By applying UF membrane as pre-treatment, fouling rate is reduced. The major effect of applying membrane pre-treatment is a reduction of the concentration of particulate matter in the feed water. Therefore a reduction in the fouling rate can be attributed in this case to the reduction of cake layer formation on the membrane surface or its higher permeability. MF and UF membrane pretreatment has little effect on concentration on organic matter in the feed water. Natural organic matter has a high affinity to hydrophobic membrane material [41, 42, 43] . Monnot et al., (2017) [44] use NF and RO as a complementary treatment after MBR to treat domestic waste separated from urine. Experiments were carried out on a laboratory scale with synthetic feed solutions containing representative natural urine organic matter. NF and RO can eliminate more than 95% of total organic carbon which consists mainly of humic acid and fulvic acid. Other than that, NF can only reduce conductivity by less than 45% while RO removes more than 80% of ions which will make reuse of water becomes feasible.
Conclusion
Water scarcity is a potential for the development of the smart city. This is due to not only by decreasing the quality of water source but also decreasing the quality of water source. Therefore, reuse of domestic wastewater toward the smart city is very promising. Membrane technologies either as a single process nor combine with the conventional process are promising for this case. 
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